Pre-existing immunity to adenovirus does not prevent tumor regression following intratumoral administration of a vector expressing IL-12 but inhibits virus dissemination.
Adenovirus (Ad) vectors are being intensively studied as vehicles for cancer gene therapy. We have been exploring the benefits of direct intratumoral injection of Ads expressing cytokines for immunotherapy. Our previous work demonstrated that therapy using a vector expressing interleukin-12 (AdmIL-12.1) produced regressions in approximately 80% of treated tumors supporting further preclinical investigations. Recent reports have shown that immunity to Ad can be a major limiting factor in Ad-mediated gene transfer. As most animal studies with Ad vectors have involved nonimmune hosts, it remains difficult to predict how effective these treatments will be in humans, where the majority of individuals have had previous exposure to Ad. To address this question, we compared the effectiveness of the AdmIL-12.1 cancer therapy in naive and Ad-immune mice. We found that both groups responded equally well to treatment and that the response to AdmIL-12.1 in both groups resulted in the generation of CTL reactive against tumor antigen indicating that antitumor immunity was achieved. Peak transgene expression in the tumor was only reduced by 2.4 fold in Ad-immune animals compared with nonimmune mice. It was also observed that in naive animals, the virus disseminated from the site of the tumor following injection and by 72 h substantial transgene expression was detected in peripheral organs, most notably the liver. Transgene expression in the liver of Ad-immune animals was reduced by greater than 1000-fold relative to that in naive mice. These results strongly support the clinical utility of Ad-based cancer gene therapy and suggest that Ad immunity may be advantageous in that it is not a complete block to gene transfer in the tumor and it greatly reduces virus dissemination.